Total phosphorus (P) concentrations in soil vary widely (100-3000 mg kg Ϫ1 ). Typically, between 30 and 65% of this is organic P, although high organic matter soils can contain up to 90% organic P (Harrison, 1987) . The high proportions of organic P reflect the fact that significant quantities of organic P are continually added to soil in plant, animal, and microbial detritus. For example, organic P constitutes between 30 and 60% of the total P in most plant material (Harrison, 1987) , and >90% of the total P in soil microorganisms, mainly in the form of nucleic acids (Stewart and Tiessen, 1987; Magid et al., 1996) . On an annual basis, between 60 and 95% of the P taken up by plants in grazed pasture systems is returned to the soil in litter and root residues or animal excreta (Haynes and Williams, 1991) , compared with 18 to 38% under cropping (Hanway and Olsen, 1980) . Organic P transformations in soil are important in determining the overall biological availability of P, which in turn influences ecosystem productivity. Inorganic orthophosphate (HPO 4 2Ϫ , H 2 PO 4 Ϫ ) in soil solution is the primary source of P for plants (and microorganisms). However, the equilibrium concentration of orthophosphate in soil solution is low (<5 μM), and orthophosphate removed by plant or microbial uptake must be continually replenished from the solid-phase to sustain plant growth (Wild, 1988) . This involves a combination of desorption and dissolution of inorganic P and mineralization of organic P. Several studies have clearly demonstrated that organic forms of P in soil make a significant contribution to the P nutrition of plants (Firsching and Claassen, 1996; Oehl et al., 2001a; Chen et al., 2002) . For example, Oehl et al. (2001a) revealed that daily organic P
